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THESE ARE THREE SAMFLE STUDIES CF COMFUTER-ASSISTED
INSTRUCTION (CAI) IN READING AND SPELLING. ALTHOUGH THEY ARE
FOR GRADE-SCHOOL PUFILS, THE FRINCIFLES AFFLY TO HIGHER
EDUCATION AS WELL, ESFECIALLY IN SUCH SUBJECTS AS
MATHEHMATICS, CERTAIN SCIENCES, FOREIGN LANGUAGE, AND
ENGINEERING. THE FIRST STUDY LOOKED INTO EXFECTED LEARNING
OUTCOMES. IT TOOK TWELVE 2ND-GRADE CHILCREN THROUGH 11
TRAINING SESSIONS IN REMEDIAL READING, EMFHASIZING SENTENCE o
INITIATORS ANDC SCORING BY CORRECT READING, INTONATION, WRONG B
READING, OR OMISSION. A TREND TOWARD CORRECT MODELING
PERSISTED THROUGH ALL SESSIONS. THE SECOND STUDY SHOWED THE
PROBLEMS OF EINTEGRATING CAI WITH AN EXISTING SCHOOL PROGRAM,
IN TERMS OF ITS EFFECTS ON TEACHERS AND THE SCHOOL'S USUAL
ROUTINE. A DAILY SPELLING LESSON WAS GIVEN, COVERING CERTAIN
SPELLING RULES, WITHOUT DISRUFTING NORMAL SCHEDULES. THE {;'
THIRD STUDY ILLUSTRATED THE CAREFUL EXPERIMENTATION STILL i
NEECEE FOR BOTH THEORETICAL AND PRACTICAL SYSTEMS, BY SHOWING
HOW THE RESEARCHERS COMPARED THE RESULTS OF TEACHING PUPILS
CORRECT SPELLING THROUGH THE USE OF WHOLE LISTS AND PARTIAL
LISTS OF SELECTED WCRDS. ALL THREE PROGRAMS FOR THE STUDIES
ARE DESCRIBED IN BETAiiL. THE VALUE OF CAI AS IT IS NOW AND
THE AMOUNT OF RESEARCH AND CEVELOFMENT STILL TO BE CONE ARE
DISCUSSED. THIS PAPER WAS FRESENTED AT THE NATIONAL SOCIETY
OF COLLEGE TEACHERS OF EDUCATION (FEBRUARY 17, 1966). (HH)
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APPLICATIONS OF COMPUTERS 10 RUSEARCH ON LhS'WRUCLLUN

Tuncan N, Haunsen

The potentielities of computer assisted instruction {(€AI} are both
broed and deep in terms of contributing to excellence in the edueational
enterprise. Ve in the Stanford CAT Project in reading are commitied to
utilizing tais technological innovation to pursue a wide range of goals
end are engaged, conseguently, in au exitensive progrem of resesreh and
development in CAT amd itz reistionship to reading and velsted language
behaviors., This paper will report some of the ewperiments that have
been performed in pursuing our cbjectives.

The particuler studies tc be reported have been selected to
1llustrate the kind and nature of guestions thet, I believe, are typical
of research and development efforts in the GAI srea., ¥We share with &il
ecucational investigators the inhevent difficulties of studying the
complexities of the totel iteaching~lesrning process. We readily
acknowledge the milti-variate influences of combining sutomated herde
ware, subjecti-matter considerations, and postulates derived from leerne
ing and retention theory. Hotwithstending these compiexities, our main
research objeetive is to explore the important variebles from these
waree areas iIn ordexr to optimize the outcomes from the teacking-learning
sitvation, end ultimately, to develop & theory of imstruction. Knowing
that large sczled multi-variant experiments based on elsassicel design
are beyond our resources or cepshility at this time, we have svolved a

"boot-strep iterative" research strategy which we believe will evengually




lead ue $0 our main gosl. This strategy consists of pursuing questions

according to thelr econtribution 2o essential stages in the development

in a CAT prozrem. The experiments ©o be reporied represent scmples from
these stages and reflect priorities commwn to ouvr project and vo most
CAT projects.

The Existence Theorem.

The first priority in developing & CAI curriculum counsistis of
egtablishing thet reascnable learning outcomes can be obtalned vhile
running under computer control. Onre must, ia @ sense, prove the exis-
ience of femsible learning outcomes for the glver subject-matter objece
tives before searching for optimal setting of the variables that are
hypothesized to control the desired behavior. in the study to be pre-
sented, our ieerning objective was o train initial readers to pronounce
sentences with comveniloual intonation, A cormmon reading behavior for
beginnars is to glve "fipal word sitress” to each of the words in a
gentence {e.g., reading “That™ "Is" "A" "Fan" instead of "That's e fan."}.
Thus we wish to teach the child %o adjust his timing, pitch, and stress
contours so us o read genten2cos with intonaticn patierns commonly foumd
in apesech. This leamning tssk tekes on significance vwhen ofie becowes
awere thet no speech anaslysis device is & part of cur CAI system or is
. aeven technologieelly avallable at this time. We depend upon our initial
reader to be the speech analyzer in this experimentel situation.

We do have availsble one of the important eatwres of any CAY systenm,
namely, the precige control of the timing of &ll learning events. The

virtue and logistic nuisance of a CAY syatem is the required specifi-~

cetion of all the time ivitervals for each of the instructiosal and




reinforcement events within every problem. In this particular study we
utilize the pacing featurs of the CAT system to accelzsate the reading
output of the children eni, cossequently, cause %hz chlildren to approxe-
ipate the speech and prosodic features of normal speech vhile peading,

Our choice of learning materials facilitated, we believe, the
atiainment of our learning objective. We maximized the expectancy of
conventional sentence intoznzation by selecving bigh frequency sentence
somponents such as "It's a," "That's &," "They can”, etc. that are
utilized commonly in the introduction of high freguency nouns and verbs.
These high freguency initieling sentential strings were selected from
Carterette’s {19657 1is$ of multi-word units thed vere uttered by six-
year~cia children during a fre: discussion seagion, It is to be noted
thet these word strings are pronocunced by the children ae if they are
polysyllebic words., In additiorn, young children’s use of these ssntence
initiators is strikingly parallel to the use =i pivot words by tvo-yeur-
olds a8 discussed by Browa end Fraser {1963)e To eech sentence imitiator
we attached a noun or a vert that the children in thisg atudy had pre-
viously learned %o read aloud as a single word.

After 2 numbey of pilot iaveatigations thet focused on the timing
of the learning events, ve found the following experimentel procedure
to be most promising in terms of achieving our objective. The segquence

of the procedure is as followes {1 aniiecipation imterval: o sentence

appears on & display device and the child is given one and sne=half

seconds with which to abtempt an oral reading, (2} reinforcement

lautervals the audio device then plays a reading of the sentence to the

child, and {3 modeling iatervel: the child is given 3/4% of a second
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snd "they csn”. Fifty-five wmoncsyllabic nouas vere selected from the

= Ld

gulliven Reacipg Frogranm Series {196k}, The onildren werz using the

3 in tholr remediesl yreading clasess. Iwrin h

5

0

z

£
,.-J
}::o
[ ad
fo
,...
£
ta

3 b

training session tue ebiliren worked through 25 of these sentence
initiators, In eight of the sessions the same initlator was rrcsented
five or six tlmes in s2gquence s0 chat one wight heve "It’s a pen, it's
& yim, It's o rib, Tt's « ead, It's & cat 1n a sequence, Thres of &
teaining sessions {Mos. %, 3, and 11} scrawbled the gentence initiaiors,
Tae oral resding responses of esch child were asored hy two sxperienced
veachers into opne of four categorxies: eorrect reading, list intonation
eYror, ve&ilng cryor, and cmfsslon eyior.

figure 1 presents the resuvite for {he antielipatory inteyvai. The

€1,

pear nuabey of list intonational erroy wosponses systematicslly derreases
toward zevs. The correct proaunciations have an upward trenc tovtyrd

75 np ap asvaplote. The obaerved drop in corroct werformance in sesrions
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4, 8, and 11l is undoubteuly due to the mixed nature of the list of sentence
initiators. Still, it ie to be noted that list intonation errors increased
only during session 4 end not in sessions 8 and 1l. %he occurrence of
omigsian errors was practically sexn for the experimens. “he veading error
consisted primerily of decoding mistaikes such as reading "It‘s a men” for
"rtis a mat.” In ocur future work, we planm to delete seantences for which we
rave evidence thet the childven have not sufficiently mastered the decoding
of the sloi zlement. These resulise are gquite encouraging to us especislly
in lighﬁ of the small smouns of training we provided the children.

The mean results for both the suticipation and modeling interval
are preseunted im Table 1. There is a definite tread toward correct model-
iug that persists through all eleven tralning sessions, The $ywe end
amount of errors found in the modeling interval were somevhat surprising
in that we hadé sssumsd that the’seveﬁyyearwold children world be eble o
correctly repeal a reading of a feilrly short seatence, suczh as those being
enployed.

We believe this study establishes the existence of ressontble learning
in teyme of our ohjessives for conventionzl intonational behaviors in
initial veading. We make uo elaims that this procedure or s=i of male-
rislzs i in any sense cptimal. ‘the resulite aie only to be iaterpreted as
providing evidence that 2 prccedurs of this pature end under computer
control will provide ressonable lesrning outcones., Secondly, we were also
encouraged by the adjustment the children made %o the Sining Seavures of
the CAI system, We belleve that for ceritain types of edueatlional problems
the control over the timing ol learniny events may prove to be & powerful

variabie affecting the learaing outcomes. The study also illustrates how
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the well-developed abilities of children, such aa spesch vecognition and
analyeis, can be used ir maay non-contingent learning situstions. and
lastly, the study is repregsentative of a large nutber of feasibility in-
yegtigations thet we have pursued over the last year snd one~half within
the Stanford CAT Beading Froject. I would speculaie that moat research
snd development pmjects in CGAL aleo feel the neeezsity for periorming
feasibility studies of this natuxe,

Operational Research.

Once the GAI system is installed in running relisbly, end appropriate
learning matexrials have been programaed, the focvs of developament shifts
to the coordinztion of the program with the constraints of the on-going
school operation,

In planning & daily program of CAT instruetion, one has to counsider
the effects on the classroom teacher and her dally routine. The routine
of the school day ab the elementary and secondary levels is far more
rigid than thet typically found ia higher levels; conseguentiy, one
mist edjust theoperationel characteristics of delly GAY instruction to
smoothly coordinate with other on-going educational achivities, and
still provide an instrucktional comiribuiion Ihat will supplement oY ene
rich the conventional activities. This study represents the outcomes
from furnishing elementary-school siudents a daily spelling lesson that
Yoth reviews and teaches the predominant sound-to-letter rules for English
monogyllebic words, Daily operational sctivities of this type provide
the investigator the ad itional dividends of novmative data in more then
sufficient amounts about spelling performance. This nompative data will

fusmish a baseline from which more detaliled experimentation can be evaluaied.



The teaching machine ussd in this study is a commercielly availeble
teletype. It is comnected by privete phone lines to tie compuicr located
in the Stanfoxd CAL Laboratory. The teletype machine is located in a
large book supply closet, The children reach this supply closet by a
short walk from their classroom. The use of this room provides privacy
for the learner and iasulates the rest of the class from the operatlonal
noise of the teletypss The children have become guite autoromous in
coming from the classroom one at & time and taking their deily spelling
lesson.

As each student takes his turn, the machine prints out "Please type
your neme.” The student types in his name; usvally in & hunt-and=peck
fashion. If the name is incorrectly spelled, the machine types out,
“mhie pame is no: on the student list, plesse try again.” A properly
sntered nare sets the program in operation aad the first problem is
printed out. The machine is progrexmed to position ituell at the first
response blank. A prommecistion of the word is then given the child.

A corrcet response is reinforced by the appearance oi the next problen,
fn incorrect response is %3 Leated by the word "wrong" and the probiem

is vepeated, A second exrror on the problem 1s followad by the message
“wrong, the snswer is . « o, the ansver being displayed. The probiem

is then presented once more to allow for a correction response. An error
on the third presentation of a word would cause the previcus message 10
resppear and ths program to go on to the next problen. A ten-second
1imit per cheracter has been sel as s program porameter, If a chare
acter is not typed before ten seconds, the machine resyonse follows the

some pattern for errors except thai the words "Plme is wp® is sudstituted
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for “wrong” at each step. This is the same progra&m sequence used for
vaily mathematics work (Suppes, Jerman, and Groen, 19635}, A schemata of
4 within-problem branching strueture c=n be seen in Figure 2 below,

When the lessop is completed, the machine prints out for the student
the fu.lowing information: percentage of correct wesponses, & listing of
the wor': missed, and the totel elapsed time in seconds, This is followed
by the meizage “Tear off here " gnd the paper is turned up toc the
cutter bar. Toe student tears off and kesps the printed record of his
day’s work.

The instrustional lesson consists of the preseatation of twenty-Tive
monosyllabic woras that eonform to reguler sovnd-to-letter rules {Heir,
1965}, The first -en words sre presented vith sll consonsht letters being
typed except for th: vowels. The child’s task is to insert the correct
vowel letters. The il words are then rendomized and represented to the
children for conventionil spelling. 7The lesson is finished by nresenting

five additional worde vh.ch conform to the same vowel spelling zule.

Fech of thess twenty~five item drills are short enough so that the children

are able to complete them zithin three to nine minuies,

in an elemem',arj schocl loecated five miles from the Stanford Cempus,
ve have been supplying a de.ly lesson in spelling to thirty-cne low-
sbility sixtaegrade children. The mean reading achievement level of the
group is 4.3 years, or spproximaliely two years dehind grade level. The
childyen alsoc show considerable deficiencies in spelling performance

Tor this class of monosyilebic worde the children typicelly miss
ebout 50 vercent of them when they are presented in & conventionsl

classroom tesiting situetion. This level of performance was cstablished
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duripg & testing program earried out in September, 1965. Figure 3
presente the mean proporiion of correct responses to the three Yypes
of gpelling itewms, thet is vowel insertion, word spelling, and iransfer
words. The Gata covers a ten-sesslon period for this drill work, In
the First nine sessions, instruction Was given on 90 words plus 4%
transfor vords. Bsssion ten consisted of a twenty-five word review tesy,
the words being 8 ranaom semple fyom She 90 instructional words. As can
be seen, there is a systematic improvement in mean correct pexformance,
The performancz is nlcely ordered in that vowel insertions are slupler
ruen whole word spelling ard, in turn, btransfer words are the most dife
ficult of all. T% is encouragirg to note though, that performance on
the tramsfer words is apprecisbly above the 50 percent level; %he level
at which the children normally perford.

Flgure 4 presents latencies for correct and inecorrect responses.
The same ordering of the data takes place for latencies as wsas found for
mean correct responding. intevestingly, wkere items were correcily
speiled, the mesn latency per charecter is shoxter for the single vowel
insertion than 1t is for the total word spellings. I% wonld appesr that
the processing time in spelling is not scme sirmole summation of the time
to perform each sound {i.e., phoneme} to letter trenslation. The even
longer mean latencies on incorreci responses would indicate that sven
more processing is involved when searching for an uvncertain letiers

Due to the relatively small size of the semwple, we have performed
no systematic attiiudinel study of the yeachers' oxr students' reactions
to the CGAT progrmm. The teacher oi the shildren has consisteutly reacted

with very positive verbsl coiments shroughout this acedemic year. Ee
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scans the studenta' printouts daily and hes modified hig instructional
program to highlight those spelling rules that are poorly mastered by the
group. More importently, the children have continued thelr positive
{nterest in the CAI activity and are observed to apply to the dsily lesscn
a level of attention that is uadistuvrbed by the many visitors who heve
come t0 vievw the operation.

During the course of operating this CAI system on a deily basis,
onr experience indicates that (AL can feesibly and effectively coordinate
with the conventionsl instruchionel sectivities of the classroom teacher
in significantly increasing ths spelling competencies of elemenisry
sehool childrer. We ave still investigating the mature of this collsb-
oration between the classroon activities and thke CAT activities. We
desire ultimately to estsblisb an optimal cocrdination between classroom

jostruction and ZAT activities,

CAI fiypothesis and Testing

Cnae the CAL system has heen thorcughly integrated withis the school
operation, one can investigate jrstrucsional variablea thet are hypothesized
to control she optimelity of the iearning outcdmes. iz mos
these hyporheses wili he related to decisious one hes made in order to estab-
lish en operational tasis. These surricular and operational decisions can
nwe reformulated irn wost oeses 80 as %o reveal she pature of related under-
iying learping variables. In 1his parkienlar study we invesilgated the
role of list size ard ide implicatiorn Tor distrioution of practice on the
aequisition of eorreci spelling tehaviors. More simply, is it better to

practice speiling successive paria of o lengthy list of difficulk words, or




i1
ie it pester Lo practice The iotal iist? Yo our knowledge there has beenr
no study of this wiihin a spelling context (Born, 1950). ¥he whole-pars
distribution issue is reviewed for verital material by Woodworth and Schlos-
berg [1954) and Ausubel {1963}. Suppes {1964} has formulaied the issue ia
+erms of apn optimal distribucion rule that follows if a double operator
linear lserning wodel characterizes learming ani :-stentlion pr .cesses. $he
rule cat be stated as Tfollows: If the lesrning parameter is greater than
the forgetting parameter for & giver list of items, then all idems should
receive a maximun distribation as in a whole list procedure in order io ‘
optimize performance on a subsequent test. The converse is true if <he 2\"
learning parameter is less than vhe forgetiting parameter. Ia this study
I pradicted that the sixth-grade children would speil more sccurately words
praciigsed in three part=lists than an equivalent nunber of words praciiced
in one whole-iis%. The predichion folloews frop my assimpiion that ihe
Porgetiing parameter would be greater thaan the lesrning parameter for “hese
particnler children when lenrning %o spell diffisull words.

Ta addition 0 the whole-part variable, we decided 0 evaluate the
effects of the correctional verisble as iv is manifested ir the previously
menbioned problew~branching struclure as presented in Figure 2. The natural
opposite of $his sorrectiopal variable would be a feedback condition where l
one indicates insorrect rasponses ang gives the correct answer withous
opporturity to overitly resyond. Conventional classroom experiementation
indicases that corrachionnl responses are iwportant to spelling performance
{Yorn, 1047 and Tysonm, 1853j. Therefore, ¥ expected the liems presenied B
under a correctional mods to be more scoturately spelied then the non.cor- _:f>-

rectional words. I hed no iasignt as ¢ the possipility & an interaction
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hetlween the independent variable:
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Twepsy~four studente from the gixthegrade cless zerved as subjecls
ithe other seven siudenis wen: dvopped from the analyiis Dewauge vhey
miesed ove ov more tralnirng sesgional. “‘hirty-six po.yerileblc vords
tha were inmecurately speljed fifty percent of the tope Hy siys‘.egrade
shitdren were randomly selected from the Iowa Speiiirng Saale 36L5 1,
¥or sach child 18 of the words were rasdomly assign2d to tbe whe. e :ist
and she remsining 18 words randomly assigned +o the three rare-l gts. 1in

curk heif the worés or each lisht wers ratiomily chosen

[&]
e
(41
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: ACSTEC
=iopal progranming. Each 1ist was then rerandomized 4o mvoid se:-dial effecis.
Parenthetically, the computer was a greal aid in performivg the -ohal ran-
domization precedures.

Runch child received siz irainieg sesslous, thre: on the whole-iist and
one each ol “he three pari-iists. A twenky-Iour hour pagt-vest on 21l of ks
36 worde was udministered in the eizearoom at the end of the experipent-

=otal work time for the two typzs of l1ats was wid ousianh Tor each
ehld, !i.e., the total work wime for %he whois-list -wes used o defire
the session nengbh for the pavi-lists}, Controiling work fime wiher than
item practice seems reasorabie for ar edunaticoal sitmmsior iz inal mos
spstructionai procedures ave specificd ip ters of fixcd time iw.ervals
whizh are aliccated within the deily roubine. ‘The copdilicne of the traia
ing sessions were identical 30 ikt of the seletype suelidung inn rv tice
covered in the prior study. {he sumrary statistics vere suppres:=d ef Lhe
end of each of the lessonm. and the pript-ouls of the lessons ve e nob ghiven
2o the chiidren. iwo days pricx ¢ *he sftart of the >xperipent, th2 ¢hiidred
wers given 2 3b-word tesw ip wpiol 18 of tha worls wee vrogoans 4 under
the Peedback-nencorrections: prorudaré. Tpie gave tha ohlljren .n QPSR T
to adapr to s few programing Y% ure rgen iy, ol Of Che oo hiren wore
aes. Lty PnoY DRI
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started on @ part-list.

Figure S presents the results of the training secsions and the post-
test. It ie otvious from the curvea that the pért«list noncorrectional
items were acquired with the greatest facility by the children. An analysis
of varisnce of the post-test resuits indicated that the whole-part main effect
was statictically significant (P < .05}. The nonecorrection mein effect was
statistically insignificant. The flrst-order interaction of whole-part by
correction-noncorrection was statistically significaas (P < 01} 411 of
the individual difference effzots were obviously sigrificant.

The prediction from Suppes model for optimal distribution of item
practice was borne out 1in that the children did perform significantly better
or the part-list procedure. The interaction hetween the correctional
veriable and tie whole-part variable can be interpreted in one of two ways.
First this interactional effect might be avtributed to learning factors
and long-term memory effects. If the correctional procedure meximizes
the permanence of a correet spelling in long-term memory, %hen one would
expect & correctionzl rode Lo be superior for the whoie-list condition,
and the superiority of the pnon-gorrectiona) mode for she part-list condi-

tion would be attriduted to short-ierm wmemMOYy Pactors that become operakive

vhen & list is repeated many times within a training session. Or, secondiy,
the effects of the correctional branching structure may have cgused the
children to have 2 negative or emotionel reavtion to wepeated ervors. Under
the part-1ist condition, the words are repeated in closer time ilutervals

so that the emotional reaction to the correctional items would be helghtened.
Bower {1562) reports @ similar reastion for college-age subjects in a
peired-associste sitvation. At this time we feel ve do not have sufficient

data to decide on either interpretation. Consequently, we are Qow
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re-investigetivg the repetition issue iz @ foliow-up etudy in which the
nunber of within-problen repeﬁitioég and she amount of Peedback are the
independent variables. Yhis experiment, though, did provide ue with
valusble irformasior as to the broad parameter values cf optimal list size
for difficult words. As one galns more inPormation on individuval children
as to their aptitudes for handiivg ne.s and aifficult words, ore hopefvlly
will be able to make more refined predictions as %0 wrat would he vthe
appropriate list size for given children o praciice 1n a speliing context.

Discussion

CAI representc one of many 0w irnovasions on the educatiounal
horizon., It shares with obber izmnovaiioss a major developmeatul barrier.
After the conceptual mud technological posentialities have been egisbliahed
by its creators, he their cortributions pedagogical, sclentific, or eagineering
in nature, the educatioral ckannels of communication ars filled with rosy
prophesies of the future if only the total educationsl struchbure wiil
participate in the advaninges of this proposal. These publichsd and spoken
messages siress the panacea-iike characteristics of the invovaliion but
fail in manv instanses to wertion the reguired research and aevelopnent
ghages remalning before the nrophegies can be fulfilled. I would contend

- s

that educators readily acceph the conceptione and possibilities of each

new innovaiiom, but fail to appreciase the substantial commitments for

s wtricete and vupecustomed new opersiionzl orientatlons, patisrns, and

routines. Far $oo few ars smare of theexteusive rasearen and development,

aotivities required before the Wenefiis of en iwnmovatlcn hecome avallable.
T¢ wvas the intention of this paper to lllustrate some of the resegreh

gnd development activities required if €AY ir Lo aonhribute effectively %o

improvements in educetioral outeomes. The three studles reviewed in i his

report represens ssoyles from some of rhe veaulred reseavsh and developmesnt
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svages. The firsz stedy provided irsight into the eszaplishment of the

exsstesce of reasonible and desived lesrning outcopes. The secornd study

1 Tuminatea some of the problems, requirewents, and ponssivie onteomes when
caT becomes an iztegrated ccomponept of an educational operation. The
third ssudy presented some of the detalled experimentatior thas will
coptribute hoth to theorstical develoymenis and o & more efficient
educational system. ‘Thers are, without doubh, many otker addiuional
stages in the development and acceplance of a nev vieble invovaticn like

CAL,

Many invesiigators bave reported many other types of appropriate and
necessary rasearch activities in the develcpment of CAIL, especially tvhose
that are highly relevani. %o higher educabion. We at Stanford are alsc
investigaving tutorisl modes Por CAL in seeking alternatives %o the existing
large group imstruciionel methods. Uitimately, we gl share %he deslre
for CAI sys:ems ithat will carry on Sorrazic dialogues betweern individual
students and a Pield of knowledge. We wish e yrovide eack shudent wiSh
a gsore of information from which he can reirieve those parts that will
getisfy his intellectual meeds. We as educational investigators would be
Pascinated Lo follow the course of this dialogue, moritoring ard gaining
jxsights into emch inevement in the lesraer’s conceptunl development.
Unfortunately zhese sophisticated AT systems are only ai the exploratory
level of axistence,

A5 this time CAI does have the cepatilities for automaiing the
cleprly specified prachice requiremenis of courses from any level of
education. In higher ednceticn discipiines like warkzzatics, sclence,
foreigr languege, engineeriag, ¢ic. are Yougkiful with skills *hat

requlrve practice in depth. FHow fortunate the professor or his graduaie
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student who didm't have to grade this volume of work. IiIi¢tle research is
required to substantia%e the beperit zo students who rave thair work
evaluated while they are doing it.

Before even this level of applicazion becomes a reallivy, en iuntensive
exploration of the new roles, expectancies, and operaiion patterns
w11l be needed. If this efforh is fortheoming, the Pull poventisliuies

of CAI can be achieved.
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